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PRELIMINARY AMENDMENT 



BOX PATENT APPLICATION 

Assistant Commissioner for Patents June 21, 2001 

Washington, DC 20231 

Sir: 

The following Preliminary Amendments and Remarks are 
respectfully submitted in connection with the above-identified 
application. 



IN THE SPECIFICATION: 

Please amend the specification as follows: 

Before line 1, insert — This application is the national 
phase under 35 U.S.C. § 371 of PCT International Application No. 
PCT/ JP00/07835 which has an International filing date of October 
23, 2000, which designated the United States of America and was 
not published in English. — 



AMENDMENTS 



Docket No. 3813-0101P 

IN THE CLAIMS : 

Please amend the claims as follows: 



5. (Amended) A composition for use in immune therapy, 
comprising lymphocytes obtained by amplifying mainly NK cells or 
non-MHC-bound or MHC-bound killer T cells by incubating 
lymphocytes and cells with a particular gene expressed in a 
particular cancer cell or cells in which said particular gene has 
already been expressed, and amplifying killer T cells specific to 
a cancer antigen by means of the method for the in vitro culture 
of the lymphocytes as claimed in claim 1. 

8. (Amended) The composition for use in immune therapy as 
claimed in claim 5, wherein said lymphocytes are those collected 
immediately after separation from peripheral blood or those 
activated by an immunomodulator that can become likely to damage 
a cancer cell. 



2 



Docket No. 3813-0101P 



REMARKS 



The specification has been amended to provide a cross- 
reference to the previously filed International Application. The 
claims have also been amended to delete improper multiple 
dependencies and to place the application into better form for 
examination. Entry of the present amendment and favorable action 
on the above-identified application are earnestly solicited. 

Attached hereto is a marked-up copy of the changes made to 
the application by this Amendment. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; 
particularly, extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 
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3813-0101P 



P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 
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Docket No. 3813-0101P 
VERSION WITH MARKINGS SHOWING CHANGES MADE 

The specification has been amended to provide cross- 
referencing to the International Application. 

The claims have been amended as follows: 

5. (Amended) A composition for use in immune therapy, 
comprising lymphocytes obtained by amplifying mainly NK cells or 
non-MHC-bound or MHC-bound killer T cells by incubating 
lymphocytes and cells with a particular gene expressed in a 
particular cancer cell or cells in which said particular gene has 
already been expressed, and amplifying killer T cells specific to 
a cancer antigen by means of the method for the in vitro culture 
of the lymphocytes as claimed in [any one of claims 1 to 4] claim 
1. 

8. (Amended) The composition for use in immune therapy as 
claimed in [any one of claims 5 to7] claim 5 , wherein said 
lymphocytes are those collected immediately after separation from 
peripheral blood or those activated by an immunomodulator that 
can become likely to damage a cancer cell. 
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DESCRIPTION 



METHOD FOR in vitro CULTURE OF LYMPHOCYTES AND 



COMPOSITION FOR USE IN IMMUNE THERAPY 



TECHNICAL FIELD 



The present invention relates to a novel method of in vitro culture for the 
multiplication of lymphocytes and a novel composition for use in immune therapy by 
using amplified lymphocytes. More particularly, the present invention relates 
particularly to a composition for use in immune therapy, which can realize a 
remarkably useful cancer therapy that can be effective even for patients with cancer 
ineffective by conventional cancer therapy. 



In order to culture solely a lymphocyte group consisting of NK cells for a long 
period of time under in vitro circumstances, there have hitherto been used mainly two 
methods. (1) One method involves using autolougous B cells for the maintenance of 
culturing NK cells, the B cells being modified by EB virus and then irradiated with 
radiation to repress the multiplication of NK cells. This known method can maintain the 
culture of NK cells, but it requires purification of NK cells and establishment of 
autolougous B ceil line. (2) The other method involves culturing NK cells from 
lymphocytes with IL2 without purification. The resulting NK cells have been used for 



TECHNICAL BACKGROUND 
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LAK therapy. This method, however, can multiply the NK cells by several times only 
and the effects achieved by this therapy are limited. 

Further, the method (1) suffers from the problems that it has to use EB virus 
known as virus involved with oncogenesis and that the therapy using a lymphocyte 
group consisting of such NK cells may cause serious side effects, etc. Moreover, the 
modified B cells vary to a great extent in ability concerning therapy effects so that it is 
very difficult to achieve stable culture. In addition, this method requires purification of 
NK cells so that a loss of cells is caused and a great amount of labor is required. 

On the other hand, the method (2) has the defects that it can multiply NK 
cells by several times only so that the ability of multiplying NK cells is low and, if the 
culture would have been carried out for a long period of time, T cells having no killer 
activity may be caused to multiply selectively, therefore, the therapy effects have to 
become limited. 

With the above background taken into account, the present inventors have 
conducted extensive review and studies on a method for in vitro culturing lymphocytes 
which can stably produce a lymphocyte group effective for cancer therapy yet which 
does not use virus such as EB virus, etc. involved with oncogenesis, and which does 
not require purification of NK cells. As a result, the present inventors have found a 
novel method for In vitro culturing lymphocytes by using an approach that is 
thoroughly different from conventional methods for culturing NK cells and that can 
produce such a lymphocyte group stably. More specifically, it has been found that this 
method can multiply a lymphocyte group consisting of activated NK ceils and 
CD4-positive T cells in a safe and stable manner and that such a lymphocyte group 
can be used as a source of conventional adoptive immune therapy. It Is further found 



that the NK cells grown by this method have the activity of damaging cancer cells 
higher than those grown by conventional methods. 

On the basis of the studies performed, the present inventors have previously 
proposed an in vitro culture method for multiplying a lymphocyte group having a high 
killer activity concerning a cancer cell-damaging activity by cuituring a combination of 
class i-negative ( or the expression of class I is low ) cancer cells with B7 gene 
expressed therein and lymphocytes derived from peripheral blood with an 
immunornodulator at various rates {Japanese Patent Application No. 59,336/1999; 
Laid-open No. ). It now has been found that this in vitro culture method still has the 
points to be improved that a lymphocyte group having a high killer activity can be 
multiplied by several times, but that killer cells selectively derived from such a 
lymphocyte group so as to be adapted to individual patients cannot be multiplied to 
more than 10 times. 



DISCLOSURE OF THE INVENTION 



With the above situation taken into account, the present inventors have 
continued extensive review and studies to find a method for in vitro cuituring 
lymphocytes which can selectively derive killer cells having a killer activity so as to 
adapt to each individual and multiply such killer cells. As a result, the present 
inventors have found a method for in vitro cuituring lymphocytes which can multiply 
NK cells or non-MHC-bound or MHC-bound killer cells in combination with killer T 
cells specific to cancer antigen. It was found that this in vitro culture method can 
selectively derive and multiply killer cells from the lymphocytes having a killer activity 
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so as to adapt to individual patients without purifying specific precursor ceils. It was 
further found that the killer cells cultured and multiplied by this in vitro culture method 
can be applied as a source of an immune therapy even for patients with cancer for 
whom conventional cancer therapy was ineffective, so that this method can realize a 
remarkably effective cancer therapy. The present invention has been completed based 
on these findings. 

Therefore, the present invention has the object to provide a method for the in 
vitro culture of lymphocytes that can selectively derive killer cells from lymphocytes 
having a killer activity and multiply such killer ceils. The present invention has another 
object to provide a composition for use in immune therapy which comprises the killer 
cells cultured and multiplied by the in vitro culture method and which can be applied 
as a source of immune therapy. 

in order to achieve the above objects, the present invention provides a 
method for the in vitro culture of lymphocytes, which comprises culturlng lymphocytes 
and a ceil with B7 gene expressed in a particular cancer cell or with B7 gene and a 
particular gene such as a cancer-antigen gene expressed therein or a cell with such a 
gene already expressed therein to multiply mainly NK cells or non-MHC-bound or 
MHC-bound killer T-cells; and multiplying killer T cells specific to a cancer antigen 
together with the NK cells or the non-MHC-bound or MHC-bound killer T cells. 

In a preferred embodiment of the present invention, there is provided an in 
vitro culture method for growing lymphocytes which involves using cancer cells, as the 
particular cancer cells, which are deficient or low in the expression of a class 1 antigen. 
Further, in a preferred embodiment, the present invention provides a method for in 
vitro culture of lymphocytes, which involves using the expression gene consisting of 



B7 gene or a mixture of B7 gene with a cancer antigen gene or gene(s) of celt 
adhesion molecules in a more preferred embodiment, the present invention provides a 
method for the in vitro culture of lymphocytes, which involves using lymphocytes 
immediately after the separation from peripheral blood or lymphocytes activated with 
an immunomodulator that can facilitate damaging cancer cells. 

In addition to the culture method for the in vitro growth of the lymphocytes, 
the present invention in another aspect provides a composition for use in immune 
therapy, which comprises lymphocytes obtained by amplifying NK cells or killer T cells 
produced by the in vitro culture method according to the one aspect of the present 
invention. 

Other objects, features and advantages will become apparent in the course of 
the following description. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWING 

FIGURE 1 shows the relationship of NK cells with killer T cells specific to a 
cancer antigen. 

BEST MODES FOR CARRYING OUT THE INVENTION 

The method for in vitro culturing lymphocytes according to the present 
invention involves amplifying mainly non-MHC-bound or MHC-bound killer T ceils by 
culturing lymphocytes in admixture with a cancer cell in which a particular gene is 
caused to be expressed therein or a cell in which such a particular gene has been 
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expressed therein, such a particular gene including, for example, B7 gene or a 
combination of B7 gene with a cancer antigen gene, and further amplifying killer T 
ceils specific to a cancer antigen. 

The lymphocytes to be used as an effecter for the present invention may be 
collected from patients with cancer (malignant lymphoma, liver cancer, pancreas liver, 
large intestine cancer, etc) through leukophresis or intravenous puncture. The blood 
collected directly from patients is usually processed by conventional methods to 
separate lymphocytes and adjusted with RPMI or the like to a predetermined 
concentration, e,g,, 2 x 1Q 6 cells per milliliter. The measurement of the concentration 
of cells may be conducted with a hemocytometer, A suspension of the lymphocytes 
with their concentration adjusted to such a predetermined level is used as a 
lymphocyte stock suspension for use in the in vitro lymphocyte culture. The steps for 
procedures are similar to conventional ones. The procedures for the method of the 
present invention may be carried out by preparing a culture medium by diluting the 
lymphocyte stock suspension to a predetermined optimal concentration. 

In accordance with the present invention, as the cells to be used for the in 
vitro culture of lymphocytes for the expression of the particular gene, there may be 
used a cancer cell line that is deficient or decreased in the expression of a class 1 
antigen. Such a cancer cell line may include, for example, K 562 ceil derived from 
human chronic myelocytic leukemia and Daudi cell derived from lymphoma 

Further, the cancer antigen gene may be collected from cancer cells of a 
patient with cancer by means of conventional methods such as a stab suction method 
and identified by means of conventional methods such as PCR method. For instance, 
the cancer antigen gene may be identified by extracting RNA from the collected 



cancer cells by means of acid-guanidium thiocyanate/phenol-chloroform extraction 
method (AGPC method) and detecting the expression of the gene by means of PCR 
method or DNA chips, etc. using cDNA obtained by RT (Reverse Transcription) 
reaction as a template. 

As the method for the introduction of the particular gene into the cancer cells, 
there may be used conventional introduction methods which may include, for example, 
microinjection method, phosphate calcium-DNA co-precipitation method, 
DEAE-dextran method, liposome method, particle gun method, electroporation 
method, gene introduction method using a microorganism such as retro virus, 
adenovirus, herpes virus, protoplast fusion or cell fusion method, and so on. For the 
method for the expression of the gene introduced into the target cancer cell line, such 
conventional expression methods can be used.. For instance, an expression gene 
may be bound to an expression vector with an gene resistant to an toxic agent such 
as neomycin or hygromycin and introduced into the target cells by means of 
conventional methods such as electroporation method or the like. After the gene has 
been introduced, the agent such as neomycin, hygromycin or the like is added to kill 
the cells other than the ceils with the target gene introduced therein and to collect only 
the ceils with the target gene expressed therein. The collected cells with the target 
gene expressed therein are then incubated and amplified by using conventional 
methods such as limiting dilution-culture method or the like and the amplified cells are 
used for in vitro culturing lymphocytes. A plurality of genes can also be expressed 
simultaneously by means of the like method. In order to use plural expression genes, 
accordingly, it is preferred to use cells in which the plural expression genes are 
expressed simultaneously. Such gene-expression cells are used as feeder cells. 
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The method of the in vitro culture of the lymphocytes in accordance with the 
present invention may be carried out by diluting a lymphocyte culture medium 
prepared to an optimal concentration with a predetermined concentration of the 
lymphocyte culture stock suspension, adding the mitomycin-treated or irradiated 
feeder ceils at a predetermined rate to the culture medium and incubating the 
lymphocytes in the culture medium for a predetermined period of time. This culture 
does not require special operations and can be done in accordance with conventional 
procedures. More specifically, the feeder cells are diluted to 2 x 10 4 cells per milliliter 
with a lymphocyte culture adjustment liquid prepared by diluting the lymphocyte 
culture stock suspension and cultured for a week or longer in a C0 2 incubator. This 
culture allows the amplification of mainly NK cells or non-MHC-bound or MHC-bound 
killer T ceils as well as killer T cells specific to the cancer antigen. This allows the 
amplification of killer cells having the activity to damage the cancer cells to 
approximately several ten times to thousand times or more by co-cuituring the cancer 
cell line to be added at an appropriate frequency* After culturing, the culture liquid is 
washed with PBS to purify amplified killer cells. The killer cells so cultured and 
amplified are then returned to the patient, from which the lymphocytes were gathered, 
by administering them through a dripping pack or the like. 

As the lymphocytes, there may be used lymphocytes separated from 
peripheral blood just after drawing and lymphocytes activated with *an 
immunomodulator that can become likely to damage the cancer cells. As the 
immunomodulators, there may be mentioned, for example, various cytokines, various 
biologically response modifiers, various herbaceous materials, nutritious materials 
contained in various food, or trace metals that may give an influence on an 
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intercellular machinery. These immunomodulatory may be used singly or In 
combination of two or more. Such various cytokines to be used for the present 
invention may include, for example, IL-1 to IL-18, inclusive, TNF-. , TNF-. , INF-. . 
INF-. . INF-. G-CSF, M-CSF, GM-CSF and so on. Further, such various biological 
response modifiers may include, for example, OK 432 (Picibanil™, Chugai 
Pharmaceuticals, Co., Ltd., Japan), sizofiran (Soniflan™, Kaken Pharmaceutical, Co., 
Ltd.), urinastatin (Miraclid™, Mochida Pharmaceuticals, Co., Ltd,), lentinan, 
Maruyama vaccine and so on. Moreover, the immunomodulators including such 
various herbaceous materials, nutritious materials and trace metals are illustrated 
specifically in Japanese Patent Application Laid-open No. 11-300,122 which is 
incorporated by reference as part of this description. The immunomodulators may 
generally be used in the form of an extract liquid or, as needed, in the form of 
concentrated extract liquid, obtained by drying or pulverizing them by conventional 
methods that do not damage their components, and extracting them with water or 
other solvents. Such extract liquid is then admixed with a culture liquid for culturing the 
lymphocytes. 

A detailed description will be given regarding the in vitro culture method for 
lymphocytes according to the present invention by way of working examples. It is to 
be noted herein, however, that the present invention is not limited in any respect to 
those working examples. Further, in the following specification, the B7 gene is 
described as an expression gene, but it should be understood that the present 
invention is not intended at all to be limited to the B7 gene. 
Examples: 

Procedures of incubating cancer cells with lymphocytes with the B7 gene expressed 
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therein; 

The B7 gene was incorporated into an expression vector having a 
neomycin-resistant gene, and the expression vector was introduced into KS62 ceils by 
means of electroporation method in order to allow the B7 gene to be expressed 
therein. The K562 cells with the B7 gene expressed therein and the human 
lymphocytes were cultured in a medium (Hi-Medium™: NiPRO) containing 1L-2 to 
which human serum was added, and they were incubated under 5% CO z at 37°C. 
Although tie amount of the culture medium may vary with the amount of the 
lymphocytes, the human lymphocytes were adjusted to 1 - 5 x 10* ceils per milliliter in 
this example. And the K562 cells with the B7 gene expressed therein were added at 
the rate of 1/100 to 1/500. Further, the B7-expression cells were treated with 
mitomycin or by irradiation so as to cause no amplification. The B7-expression celis 
were cloned by the limiting dilution-culture method and the cells having high 
expression were selected by means of flow rate meter. 
Procedures of separating lymphocytes as an effector: 

The blood drawn from a patient was poured in a centrifugal tube and diluted 
to twice with a phosphate buffered solution (PBS), followed by transferring the blood 
into plural lympho-prep tubes for use in blood separation and centrifuged at 
1,500-2,000 rpm at ambient temperature for 15 to 20 minutes. The resulting 
lymphocyte layer (a layer so-called as buffy coat} was gathered and transferred into a 
new centrifugal tube and washed with about 30-40 ml per tube of PBS or RPM! 1 640, 
followed by centrrfugation at 1,500 rpm for 10 minutes and removal of the resulting 
supernatant. This operations were repeated twice and a human serum-added medium 
(Hi-Medium™) was added thereto to adjust the lymphocytes to a predetermined 
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concentration, e.g., 4 x 10 s ceils per milliliter. The measurement of the lymphocyte 
concentration was conducted with a blood count plate and the number of lymphocytes 
was counted as accurately as possible. The resulting liquid was used as a lymphocyte 
culture stock liquid. 

The lymphocyte culture stock liquid was incubated in substantially the same 
manner as the above incubation. For example, the culture was carried out by pouring 
5 ml of the lymphocyte culture stock liquid into each flask to adjust the number of the 
feeder cells to 4 x 10 4 cells per milliliter, incubating the flask in a C0 2 incubator for one 
week according to conventional method, washing the lymphocyte culture medium with 
physiologically saline, and selecting the lymphocytes followed by purification. 

The lymphocytes purified in the above manner are then subjected to 
investigation according to the methods as proposed in our copending Japanese 
Patent Application Nos. 9-342,675 and 11-174,053, The results of investigation are 
shown in Table 1 below and reveal that the ability of the lymphocytes for the damaging 
of the cancer ceils was increased by approximately 9 times. 

Now, a brief description will be given regarding the method of investigation. A 
lymphocyte culture medium was prepared by separating the lymphocytes separated 
from peripheral blood and adding the lymphocytes to a culture medium, followed by 
incubating the culture medium overnight in an incubator. The lymphocytes so 
incubated are used as an effecter and the magnitude of Europium radiated from the 
cells is measured by using K562 cells labeled with Europium as a target by means of 
fluorophotometer. The results are shown in Table 1 below. 
TABLE 1 : Comparison of the immune ability of lymphocytes at the time of 
gathering blood (A) with the immune ability of lymphocytes after 
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the application of this invention (B) 



IMMUNE 
ABILITY {%) 


RATIO 


40:1 


20:1 


10:1 


5:1 


(A) 


5.5 


3.2 


1.5 


1.3 


(B) 


96.3 


80.5 


70.5 


55.8 



As is apparent from Table 1 above, the lymphocytes prepared by the culture 
method according to the present invention are found to be a group of lymphocytes, as 
is shown in Fig. 1, which consist mainly of killer cells having a high activity of 
damaging the cancer cells. The results as shown in Fig. 1 are those obtained by the 
measurement with a FACScan flowcytometry (Beckton-Dickinson). From these results, 
it is indicated that the group of the resulting lymphocytes is composed mainly of NK 
cells and killer T cells specific to cancer cells. 

EFFECTS OF THE INVENTION 

As is described above, the method of the in vitro culture of lymphocytes can 
amplify a group of lymphocytes composed mainly of NK cells and/or killer T cells 
specific to cancer in a high yield and in a stable manner by incubating a mixture of 
lymphocytes with cells at a predetermined rate, in which a particular expression gene 
such as B7 gene or a cancer antigen gene has been Introduced in particular cancer 
cells and the particular expression gene has been expressed or in which such a 
particular expression gene has already been expressed. The lymphocytes group 
presents the extremely great merits that it can be used as a source of an effective 
immune treatment even for cancer patients to which conventional cancer therapy has 
been found ineffective, so that the present invention can realize a remarkably effective 
cancer treatment. 
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The group of the lymphocytes prepared by the in vitro culture according to the 
present invention can provide the great merits that it can be used for the immune 
treatment for cancer as an reagent far immunologically treating cancer, which does 
not involve oncogenesis, in place of the conventional method that uses B cells 
mutated by virus involved with oncogenesis. 

Further, the method for the in vitro culture of the lymphocytes according to the 
present invention can selectively induce and amplify killer cells from the lymphocytes 
having killer activity, which adapt to the individual patient, Therefore, particularly 
through effective destruction of cancer cells, the killer T cells specific to the cancer 
antigen can be also amplified in a stable way so that the present invention can be 
applied as a source of an effective immune therapy even for the patients with cancer, 
to which the conventional cancer therapy has been Ineffective, so that the present 
invention can provide the great merits that it can realize a remarkably effective cancer 
treatment. 
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CLAIMS 

1 . A method for the in vitro culture of lymphocytes comprising incubating 
lymphocytes and cells in which a particular gene has been expressed in a particular 
cancer cell or in which such a particular cancer has already been expressed, to 
amplify mainly NK cells or non-MHC-bound or MHC-bound killer T cells and further to 
amplify killer T cells specific to a cancer antigen. 

2. The method for the in vitro culture of the lymphocytes as claimed in claim 1 , 
whe^in sa jd cancer cells comprise cancer cells which are deficient or lowered in 
expression of a class 1 antigen. 

3. The method for the in vitro culture of the lymphocytes as claimed in claim 1 
or 2, wherein said particular gene is B7 gene or a combination of B7 gene with cancer 
antigen gene or a gene for a cell-binding factor. 

4. The method for the in vitro culture of the lymphocytes as claimed in any 
one of claims 1 to 3, wherein said lymphocytes are those collected immediately after' 
separation from peripheral blood or those activated by an immunomodulator that can 
become likely to damage a cancer cell. 

5. A composition for use in immune therapy, comprising lymphocytes obtained 
by amplifying mainly NK cells or non-MHC-bound or MHC-bound killer T cells by 
incubating lymphocytes and cells with a particular gene expressed in a particular 
cancer ce || or C eiis in which said particular gene has already been expressed, and 
amplifying killer T cells specific to a cancer antigen by means of the method for the in 
vitro culture of the lymphocytes as claimed in any one of claims 1 to 4. 

6. The composition for use In immune therapy as claimed in claim 5, wherein 
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said cancer cells comprise cancer cells which are deficient or lower in expression of a 
class 1 antigen, 

7. The composition for use in immune therapy as claimed in claim 5 or 6, 
wherein said particular gene i$ B7 gene or a combination of B7 gene with cancer 
antigen gene or a gene for a cell-binding factor. 

8. The composition for use in immune therapy as claimed in any one of 
claims 5 to 7, wherein said lymphocytes are those collected immediately after 
separation from peripheral Wood or those activated by an immunomodulator that can 
become likely to damage a cancer cell. 
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ABSTRACT 



The method for In vitro culture of lymphocytes involves incubating 
lymphocytes and cells with a particular gene expressed in a particular cancer cell line 
or cells, which are deficient or lowered in expression of a class 1 antigen and the 
particular gene has already been expressed, to amplify mainly NK cells or 
non-MHC-bound or MHC-bound kilter T cells and then to amplify killer T cells specific 
to an antigen to a cancer. The in vitro culture of the lymphocytes can produce a group 
of lymphocytes composed mainly of killer cells. 

The group of the lymphocytes so produced can be used for immune therapy 
effective even for patients with cancer in the terminal stage to whom conventional 
cancer treatment and cancer curing agents. 



868779 



FIG. 



85% log 



O 

m 
m 
m 
si 

SJ 

« 
m 
o 
o 




R.1-H\FL14teight — > 



UPPER LEFT FRACTION: 

CD4— POSITIVE T CELL 
LOWER RIGHT FRACTION: 

CD16— POSITIVE NK CELL 
LOWER LEFT FRACTIONS 

CD16-NEGATIVE NK CELL AND DENDRITIC CELL 



PLEASE NOTE: 
YOU MUST 
COMPLETE THE 
FOLLOWING 



Insert Title: 

Fill in Appropriate 
Information - 
For Use Without 
Specification 
Attached: 



InserfPriority 
Information: 
(if afsgropriate) 



Attorney Docket No. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 381 3-01 01 p 

P.O. Box 747 ••Falls Church, Virginia 22040-0747 
Telephone: (703) 205-8000 • Facsimile: (703) 205-8050 

COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR PATENT AND DESIGN APPLICATIONS 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as stated next to my name; 
that I verily believe that I am the original, first and sole inventor (if only one inventor is named below) or an original, first and joint 
inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: MCT HOD FOR IN VITRO CT JLTURE OF LYMPHOCYTES AND COMPOSITION 
FOR USE IN IMMUNE THERAPY __ 

the specification of which is attached hereto. If not attached hereto, 

the specification was filed on _ June 21 , 2001 ^ as 



United States Application Number _ 
and amended on 



the specification was filed on 

International Application Number _ 
amended under PCT Article 19 on _ 



October 23, 2000^" 
PCT/JP00/07385 S~ 



. (if applicable) and/ or 

as PCT 

; and was 



. (if applicable) 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. , 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code ot hederal 
Regulations, §1.56. ^ , „ . f , . 

I do not know and do not believe the same was ever known or used in the United States of America before my or our invention 
thereof, or patented or described in any printed publication in any country before my or our invention thereof or more than one 



year prior to this application, that the same was not in public use or on sale in the United States of America more than one year 
prior to this application, that the invention has not been patented or made the subject of an inventor's certificate issued before the 




patent ^ Ul »«.iv. ^ w ~ 

application by me or my legal representatives or assigns, except as follows. 

I hereby claim foreign priority benefits under Title 35, United Stat— r 
or inventor's certificate listed below and have also identified below any 
a filing date before that of the application on which priority is claimed: 



TherebVckma foreign priority benefits under title 35, United States Code, §119(a)-(d) of any foreign application^) for patent 
or inventor's certificate listed below and have also identified below any foreign application for patent or inventor's certificate having 



Prior Foreign Application(s) 




Priority Claimed 


11/300122^ 


Japan S 


October 21, 1999 S 


m 


□ 


(Number) 


(Country) 


(Month/ Day /Year Filed) 


Yes 


No 








□ 


□ 


(Number) 


(Country) 


(Month/ Day /Year Filed) 


Yes 


No 








□ 


□ 


(Number) 


(Country) 


(Month/Day/Year Filed) 


Yes 


No 








□ 


□ 


(Number) 


(Country) 


(Month/ Day/ Year Filed) 


Yes 


No 



I hereby claim the benefit under Title 35, United States Code, §119(e) of any United States provisional applications^) listed below. 



Insert Provisional 
Application^): 
(if any) 



(Application Number) 



(Filing Date) 



(Filing Date) 



(Application Number) 

All Foreign Applications, if any, for any Patent or Inventor's Certificate Filed More than 12 Months (6 Months for Designs) Prior to 
the Filing Date of This Application: 

Date of Filing (Month/ Day/ Year) 



Country 



Application Number 



Insert Requested 
Information: 
(if appropriate) 



Insert Prior U.S. 
Application(s): 
{if any) 



Page 1 of 2 
(Rev. 01/22/01) 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States and/or PCT application(s) listed below ancl 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States and/ or PCT 
application in the manner provided by the first paragraph of Title 35, United States Code, §112, 1 acknowledge the duty to disclose 
information which is material to the patentability as defined in Title 37, Code of Federal Regulations, §1.56 which became available 
between the filing date of the prior application and the national or PCT international filing date of this application. 



(Application Number) 



(Filing Date) 



(Application Number) 



(Filing Date) 



(Status - patented, pending, abandoned) 



(Status - patented, pending, abandoned) 



3813-0101P 

Attorney Docket No. 

I hereby appoint the following attorneys to prosecute this application and/ or an international application based on this 
application and to transact all business in the Patent arid Trademark Office connected therewith and in connection with the 
resulting patent based on instructions received from the entity wKb first sent the application papers to the attorneys identified 
below, unless the inventor(s) or assignee provides said attorneys with a written notice to the contrary: 




Raymond C. Stewart 
Joseph A. Kolasch 
Bernard L. Sweeney 
Charles Gorenstein 
Leonard R. Svensson 
Andrew D. Meikle 
Joe McKinney Muncy 
John W. Bailey 
Gary D. Yacura 
Mark J. NueU 



{Rpp r. No.21.066y 
(Rep;. No. 22,463} 
f Reg. No. 24,448) 
(Rep. No. 29,271) 

jRep ;. No. 30.3301 
(Reg. No. 32,868) 
(Reg. No. 32.334) 
(Reg. No. 32,881 ) 

JRe^ No, 35.41,61 
(Reg. No. 36,623) 



Terrell C. Birch 
James M. Slattery 
Michael K. Mutter 
Gerald M. Murphy, Jr. 
Terry L. Clark 
Marc S. Weiner 
Donald J. Daley 
John A. Castellano 
Thomas S. Auchterlonie 



( Reg. No. 29,680) 
(Re g. No. 28.977) 
(Reg. No. 32,644) 
(Reg. No. 32,1811 



(Reg. No. 
(Reg. No. 



34,313) 



35,094) 



JReg. No. 37,275 



Send Correspondence to: 

BIRCH, STEWART, KOLASCH & BIRCH , LLP 

P.O. Box 74Z * Eallfi Chnrrfa, Vjrginia 99040-0747 
Telephone: (703) 205-8000 * Facsimile: (703) 205-805 0 




Customer No. 2292 



PLEASE NOTE: 
YOU MUST 
COMPLETE 
THE ^J. 
FOLyiWING: 

m i 



Full Nitjfiivof First 
or Sokvlrt vision 

Insert Nneht- of 

, Invewwr . 

Insert Dale This l 
Dwi^rnfinL is Sign* 

Insert (Wjdence 
Insert Qferenship 



Insert £usl Office 
Address 



Full Njiijjie of Ex- fond 
Invij^tjjr, if any: 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or bom, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued thereon. 



3 hove 



Full Name of Third 
Inventor, if tiny: 



FuH N.ime of Fourth 
Inventor, if any: 

see above 



GIVEN NAME/FAMILY NAME 

n Keisuke TESHIG^WARA 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) $ 

^b,^i, Ryoto-shu Kvoto. Jaoan ^jP*K 


CITIZENSHIP ' 

Japan^ 


MAILING ADDRESS (Complete Street Address including City, State & Country) 

20-4, Matsugasaki Izumikawacho, Sakyo-ku, Kyoto-shi, Kyoto 606-0911 Japan 


GIVEN NAME/ FAMILY NAME 
Yiif! OHKIIRO 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 

Nakasvo-ku. Kvoto-shi, Kyoto 604-0000 Japan ^vR>< 


CITIZENSHIP 

Japan ^ 


MAILING ADORERS fComolete Street Address including Citv, State & Country} 

463, Kinbuklcho, Oshikouji Agaru, Rhogaemachidori, Nakagyo-ku, Kyoto-shi, 
Kyoto 604-0000 Japan 


GIVEN NAME/ FAMILY NAME 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 


CITIZENSHIP 


MAILING ADDRESS (Complete Street Address including City, State & Country) 


GIVEN NAME/ FAMILY NAME 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 


CITIZENSHIP 


MAILING ADDRESS (Complete Street Address including City, State & Country) 



Page 2 of 2 
(Rev. 01/22/01) 



*DATE OF SIGNATURE 



United States Patent & Trademark Office 

Office of Initial Patent Examination - Scanning Division 




Application deficiencies found during scanning: 
□ Page(s) of were not present 

for scanning. (Document tide) 



□ Page(s) of were not present 

for scanning. (Document title) 



n/ Scanned copy is best available. V\0l wAW 



